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ofloil &oH, 7ll 0 lH# ^ B^^l^B.^ 1-eflui 7flo]B 5^ 
^/•loflofl $X°]*\, 7lMB» 5fe B^^l^^#ol 7l^s] o^e^ ^ 

£ 5a 
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bH^€ 7flo]H 3i^M- iV^^j ^^{INTEGRATION METHOD OF A 

SEMICONDUCTOR DEVICE HAVING A RECESSED GATE ELECTRODE} 

£ l^r ^afl^l &M1^ 711 °1H* MOSFET^l ^^^o]cf. 

£ 2, 3, 4, 5a, 6a ^ 7a^r <U ^*HH *M4^e1 TlMS. ^ #5fl 

M 711 °1H ^ MOSFET^l ^^ y o Vl ^# M-e1-\H ^^l-olcf. 

3E. 5b ^ 6b^ JE 5a ^ 6a<=>11 ^cHl tfltb tflsfl z]-^ ^^*>7l ^tt 

£ 7b^r £ 7a°ll ^ofl cfltl: M ^^l ^ ^ 

£ 8 Ml^l 12— ^^sl cj-s. ^X|ofl^i nfs. 7flolH ^ 7fl°|H 

#^-§- 5fe MOSFET^l «j^ u o V ^-§- M-B|-\fi ^£olcf. 

£ 13 xfl^l 17^r ^ S Cf-g- ^Al^oll 14 Bj^fl^l 7flolH ^ 1-211 M 7fl 

°1H #^M: 5^ MOSFET^l ^^°o v ^* ^3EolcJ-. 

^€ 7flolH ^ ^^^1 elAfl^sl TflolEf £^ MOSFET ^^-fr M- 
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<8> a. tiV^ nfls.^ ^ * 0 v«Hl ^tt ^AS, iiq- v£^>7fl^ 

eMl^ TlMH ^ 1-eflu-l Tllo] e ^ dram ^ ^^*?H1 nfltr 

<9> ULSKUltra Large Scale Integrated) ^>£r 10^7fl 

Slhl: ^ 7>^- <^ti}^^S, ULSI 2] 3.^ CMOSCComplementary Metal 

Oxide Semiconductor) ^sfl FETs(Field Effect Transistors) S. 

^^€^r. ^4^1 MOSFET^r ShE*fl 7]^ *ti^ ^ ^Hl «S^^ Hefl<?l ^ ^ 4i-2. 

^ *>°1» «rS} 7^1 olH ^f-^cf . i7>^ ^£ ^ ^3 

Zi&m, ^7>^ A>o]^7l- Tll^r SHiS^*!, *r ^ r °lHS 3.71^ M0S B 31*1 

fl«IHfe «fl^«fl»>^- *r#£r 7l^ <H3}-§-°] M0S H^^1^7> #o>*l 

eljol breakdown voltage) ^ HH^ ^(retention) ^1^}^- ^ *fl 3] * °1 

«V£^1 7l^-<Hl ^€ ZL^-ti.ofl 7)}°}^. *\_^c^r if^b H^l^l^^ H^l^&l!- 

^ ^ ^ ^°1^f. ^"71 ^Efl^ E ^fl^l^E^ tit^^l 7l^O.S ^8-^1 7l| 0 lH# i^f^O- 

5.*) tt-S. ^fl^ (effective channel length)* Jl^*} <£[ ^> a| ^ ^ti 1 ^ 
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Jl^K short channel effect U^^l H3l*l^E| ^ &N:£^ B 

£f*}^ ^ ULS I (combined ULSI) ^-fr ^e}^ ^] 7 > j£ iofl £a] 

5l5it^. ZLeiM-, E^Ail^S]^ ^ 711 °1H BM^E)* i^Hfr ULSI 5)^-^1 E] ^1^=1 

[^o] ol«=Lj7*> ^ 7^ 32f^] 
<11> ^t*] o| ^ EMI^SJ TllolE ^ #SflEi Tfl^H #^"§- -f-^H 

*r Si^r to^l ^12-^ i*}^ ^^ y o V ^^r *fl^Rr 3J°m. 
<12> igj^o} ^ 2 ^fl^^^ll- ^«V<^ ^7}£] %EAj-:g o>c^ 

<13> ^7) DM ^^1-71 ^tt ^ ^HH i^l- 

:fc*># ^<5Rr H o V ^°fl ^i^H^I , ^71 71^2] <#7] <Q <^ vflofl E| /H] — 3MH* 
^^r^r #31; ^"71 El^s} 3HH ^ ^ iflcfl 7])o}3_ AV^-nV 

* ^*Kr #31; #7l ^ ^ #7l ^# tflofl ^€ #7] TflolE Al^-ul- a> 

ofl 3l°]B#* *g ^ §f ^ #31; ^ >y-7l i| <$q i-lHl sHl^ i& 3MB ^#-1: ^ 

A o V 7l ^# vflofl ^Eflu) ^ TflolH ^ttt ^^1-71 ^7} 3MB# ^ # 

7l 3MB ^Sp^ fAH sflE^SKr #31* i^-W. 



36-6 



1020030048079 %:^ 2003/8/16 

^3.^ ±AMr ^*Kr *#^°\] SU^I, #7l 4. ^ ^ ^ MH1 Bl>*H 

^ 3MH #1-* ^Sf^ #31 ! ^71 5^1^ 7]}o}^ vfl<Hl 711 o]E #3}-^# 

*VtT #31; #7l ^ ego* ^ ^ cgoj) ^o} ^1 3HH^-g- ^*Kr 

#31; ^ #7l ^ <g« ^ ^ vfl^l eHl^£ <g 7llolB ^ 

m 3HH* ^ #7l TflolB. ^S^* ^"^Hl 5flE^^ c]-74l# ^W^. 

<15> #7l afll 42-^^ ^-#*>7] 3l*H I^Sj SE ^ ^^HHl rcf^. nflse) 

^1 ^lS-e) ^S^Rr y o Vl ?Hl &<>H, #7} #H*fl 71^: #ofl 5)^^ fg#SKr 

#31; #71 H #5} 5l^ vfl^l ^igo] ^ ^ojE sflBi^ ^e}.^ #7fl; # 

7l ^ <^ tflofl TflolH 1§^-g- *§^*Hr #31; #7l *fll Tflol 

e sfl^s-g- oi-g-*}^ 71^-^1 ifl <g<* iJH 711 °1B #l-ir #31; #7l 

e^-ll^ 711 °1H ^ #7l 711 °1B. ^* t|W 3l°lB. ^s^* ^*V^r #31; # 
7l € ^ ^ ^ 3HB #s}-^ ^Hl 31°lB#^g- ^*Kr #31; ^ #71 

^# <g^£l -f TllolB f^tt ^ #7l -i <^^^1 el^l^s] # TllolB ^^#1-* 

^*>7l J?)«|) #7l 5l^## ^T^Kr #311- i^tq-. 
<16> # 7 | ^,12 ^#5>7l M. ^-^^) Cf^ -^AHlofl Ttl-s. i^^, 

nflael^ ^ ^ ^# 5)^ ^^AS 7l^r; #7] nfla.^^ v)H ^ A ^^ 

e^4^^ 31^1 HI- 4- i^-*>^ 4^7)1^ Dllisl^-i-; ^ #7l ^# tfloil ^^fl 

^ ^^1^1 *}0]0\] ^fl^ Cg^ > Aj-7] ^ Aj-Ofl Ufl^ 

€ 31°1H ^^1- ^ #71 iii ^ £Leflo] ^^1- #<H1 7-1 ty-^f^g- 

^<H£ sfu(-^l BM^Ei-I- ^til tl4. 
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<17> d^-, ^*>7ll #7l *fll ^*>7l ^<sH >£^£-, DfliE)^ cgcrf * 



» t!:^l"b Ji^ ^2ttt ^^171^ #?11; ^"71 ^ <3^-§- i 

A o V 7l 7l^r #ofl 3flt= #3j-^ Cf^l; Aj- 7 ] sflc Al-Jr).^ A^ofl A] Z]- 



W 3 !" A <H1 iSEll^B^* Si^Kr #711; A o V 7l nflS-B^ <^<* ifl<£) SS^^AEf 

<*ll sl^l^i 4^31 ^*Kr #7)1; 4^r7fl^ ^l^l^-S TflolH 3^*M ^«fl # 

7l £14^ 4i3f °l-g-*M ^ V 7l \Jj\°) 7}3&-i; ^^f^ #7fl ; ^7) 

S. #3}-^, 4^ #5)-# ^ *1*1#* ^flTlsRr #7fl; A oM o)| 2.5^1 4^ 7 fl 

sl el t)MH ttsl vfl#^- i^-s>^ Aj. 7 ] nfls.^ cg<* ^ AV 7 | ^ cg<* 

°il 7fl 6 lH #s!-^ $>S*hfe- #711; ^K^flsl eHl^a Tfl °1H its}^ #7l 711 

°1B ^s}-^- Aj-ofl 7llolH#* ^^1-b #711; ^ #7l ^-^711 ^ nilsei^^ o}^ ^ 

TllolES. ^ Aj-7l ^# <^<* MlSl ^-^7fl2l H^l^&)^--g- ^1*1 ^o] ES- 

* ^Hl ^^l-b #7111- i^fe *Hs.e| i^} ig^oj-ig.g- afl^^tf. 

<18> Stir, ^"71 *112 ^*V7l 2E cf-g- ^AHlofl 4^ u\)s.^] 

^7>^, ^ <£<^ ^ ^# <^^AS M-^r^^l 7]^-; ^ cg<* ^dl ^^Sl^L, Zj-Zf- 5^/il^ 
=1 TllolH 4^7H^ ^12.5} ^ ^ ego] ^ofl ^^^1J7 ; Z]- 

zl- el^l^sl Tllol^ ^iff z>- 4^7]1<^ E^fl^l^ E ^ ^^-^-4. 

<i9> o]*} ! ^ yJ-^sl 4^-^lt!: ^Hl* A oMl*l -M^^l-i^l- 
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<20> M. ^a1<^1§^ ^ ^o] (effective channel length)* f^7>X| 7] jl , 

^ ^ ¥^3^ ^ 71^ #<*fl - 

H^^l^Eil- 5E^*Kr *flS.e| q]o}B\ ftx] X\tt^r ^#^1^. <>H, #7l H?£ 

7fl°m# £i=. 1=^*1^ *J #aHui Tll^l E ^-g. £i=. 
<21> M. ^A]^o| ov^^fl *\)2i^-gr £ 2 i-fl^l 7°fl S^l^H 

<22> c 2-i- ^-s^l- 1 ^, ^ ^T^5] o\]^o\] n}^- ^7}^- ^\]s_e]^_ o] e fl o] «- 

(memory cell array sectionXA) ^ s\S.^- (peripheral circuit sect ion) (B)# 5. 

<23> ZL^ ^(isolation region)(15H ^3el€- 71^(10)^1 ^#£)°1 5^. #7l JL^ 

^^(15) ^ #7l nfla^A^ <^}o]Jfo} ou^h cgw (active regional ^ ^ 5flH.^V 
5^(18H ^^^14- #71 afljE. #3J-^(18) #°fl ^ *j*W(20)o] <g#^tq-. ^-71 <*| 
4 ^^l#(20)^r ufolH^olH.^- ^ ^J^S o) ^o] 7] ^ 7^o] WV^^H, ¥ 

Tflfe ^ 100 tfl^l 200 A AS ^*}^ ?H y>^-2]^>cf. #7l <^zj- ^^1^(20) #°ll *fll 

<25> £ 3* , #7l XII #3*^(25), #7l #5^(18) ^ #(20) 

* #71 71^(10)^ nflS-El-f <£<*°)i eMl^ 71HH *(28)°1 ^#^lcj-. 
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°H, A oM 71^(10)2] ^ oJ«*o} Aj- 7 ] AV2l-5V(25) ) sfl^ >4^-sV(18) ^ *W *\ 

<26> £4t #S3r 1 3 ) '8-71 71^(10) ^ ^Mil^ *(28) vflofl 7^1 °1 H ^sK v (35) 

°1 ^^4. ^"71 711 olH ^3^(35) ^oHl TflolH ^^-^^1 ^^^Cf. -S-71 711 °1B £ 



^ 711 olH #3 #(40) ^ ^€ ^S]A>ol = ^ ^-o. ^a. ^olE 



*i^-#(45)-§- i^>^ 4# ^£4. °H^, ^"71 #-tjL T^H ^^-#(45) # 

<27> £ 5a# ^S^, A oM Til olH #7] Til *V^H#(50), ^7] ^ Tflol 

H ^(45) ^ ^"71 TflolH ^5KH35H tflsfl a>^1 a1z}- ^-g- ^1^ 

<28> £ 6a* ^^r^, ^^Hel *}<£%-o] d\}x]*qs\<>\ ^) °H (60)1- ^tt^r. 

<29> h 7a 1- %^*>^, -#7] #ofl S^-H ^e]7.>olc^( 70 )ol tg^cj-. 

^■71 iatH ^^^01^(70)^ #7) ^ <$<*\2) ^iKsheet resistance)* 

<so> ^AHl^ofl nf^ Dfl£^ si HI- ^^*f7l ^tr ^f€- ^l^l £ 5b, 6b 

^ 7b<Hl 2^1 5] oicf. 

<3i> £ 5b ^ 6b« € TflolH 3 ^l" (gate stack) ^ °J^^H-^e1 

*fll ^-s|-^-(25) ^ TlMH ^>2l-^-(35)^r ^T^t}-. 7ll o] H >i5Zllo]A^(60)^ # 

7l TflolH ^$)°\) H 6bfe ^l7l=i <$$-n(25), <*W 7^1^(20) ^ sfl 

B. -^^(18)* ^11^*>J1 IE 6a^ -°-A>^cf. 
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<32> 5. 7bTT ^7} #3^(25), ^ *HfK20) ^ SfijEL A}sl-nV( 18 )^ A]Z|s>7l 

^H^U 60)1- a 4^ -^Hll- J±°^4. 

<33> «V£*ll ^flS-Sl ^ ^*H7} £ 8 vfl^l 12^1 £Al^o^ oirf. 

<34> je 8^: ^^V^ , ^^l -^Hl^l ^£^1 ^2.^)^3 °] eiM-^CA) 

^ ^ 3S-^(B)1- SW. 7l^r(10) JL^ ^^(15)^- ^ 

sfl^. ^^(18)ol ^-71 jl^ <^(15), ^lsel >i ^eflo]«. ^ 

cg^ofl ^ ^-^^cf. ^z}- x-lxl ^(20)^1 ^-7] sfljE. -^^(18) ^^^cf. ^"71 

aizv ^7l#(20)^ ^ 100 vfl^l 200 A ^ ^11 5^ ^e)^ = ^ ^s}- 

ol^xl^ ^ol yV^-^ls-l-x^. A 0 V 7 1 ^ ^^1^(20) *U ^2)-^(25)^ 

7fl ^^*>7l 2^1 i *Vi3l- 

<36> 5. 91- ^*>^, A 0 M afll ^>3KK25), ^ *H^(20) ^ 3fl^ ^5^(18)^; ^ 

Al 0.5*1 Aj-7] 10)21 ^12-^1 ^ i4H e) 4^ Til 01^(28)^; ^^tf. 

< 37 > c 10-i- ^S}^ , 71^(10) ^ #7l el ^5 (28)1: MH1 7flolH ^ 

3^(35)* Tfl^lH £^£r 711 0 1S §^^(40) ^ ^ TllolH £ 

^ ^el^>°l^#(45)^: i^*>^ ^ TlM^ ^lsl-^-(35) ^Hl ^ 

#7l ^BlA>ol c^( 45 ) ^-ofl TflolH Pf^3.#(50)^r £ 4^}- 

nfl, _£ 10^r ^ Tflol^ ^^-#(40), A 0 VJ r 7lH e ^o] 
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(45) ^ TlMH ^>^a^(50)^l #7] *V5.z\] 71^(10)2} ^ <^<* ^ -i A>o]oflAi 

<38> £ n-g- ^a^, ^aV^^l A>^1 AlZj- ^ofl TllolH ^°1 ^^^Cf. 

<39> a>£^l ^12.5^ i^V# ^ ^ ^*Hl7} £ 13 17*D 3E^1^<H 

(A) ^ ^ s|S.^-(B)# i^tbtf. ^e|€- 71^(10) A <H) jzfi ^(lSW 3^ €*=!-. 
^-71 jl^ <8^(15), nfls^-i ^ -r^ tfofl ^ ^ >y-3K v ( 18)«>1 

*S^€^. ^"71 Bfl= ^^-(18) ^Hl *1*1^(20W ^^^tf. #71 *JzJ- *i*l^ 

(20)^r ^ 100 ifl*l 200A^ ^7fl» £.2.^, ^el€- q-ol Eg^ol i= <^ ^o. ^3^.3. 

<H*1^ H>#3]^cf. #71 A 1 ^" ^^1#(20) *fll #3^(25 W ^^^cf. #7l 

*fll ^^(25)^8: £ 2 vfl^l 8<H1 5*1^ ^HCf ^^711 #7} 71^(10)^1 ^ 

<$qs\ TIMS ^j##Sl ^o]<2f 7^ ^JE-Hf- ^^Sjcf. ^ ^AHHlA-1, #7] *fll 

(25)^ ^ 5000A^1 fe°lS 
<4i> £ 13 ^ 141- #2:^, #7l *lll -i>5KV(25) S£^]iHf(30)t 

cf. °1 °1 A i , a>^1 Aizl- ^d\] iSefl^l^B^(30)^l #7l *llS.5] iSl- 

Sl sHl^ TllolBl- ^ #2flM TllolH l-(29)-g; ^«}7l ^ tb ^ 
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<42> ZL #7] #3^(25), ^ *H#(20) ^ 2fl= #SH"(18)-§: ^*}JL, # 

7l ^e)-s 71 J&C 10)^H ^zHM 7ll 0 lH #(28)^ ^HAS, 

^ofl £]*fl a 0 v 7 i 71^(10)3] <^ ^ *fll #5^ v (25)°fl 7ti°lH#(29)^ 

<43> a o V 7 ) 71^(10)^1 ^ ^ *1U #3-^(25)^: #7] 71^(10)3 € ^ ^ ^* 

<44> £ 15 ^ 16-8: ^-S*^, ^-71 7l^r(10)fil 71MB. #(28)^ f-eflM Tfloje 

#(29) vfl^ ^ #7l 71^(10) ^oHl tfs^^l ^*fl ?MH ^3KK35M 4 

^ TflolH ^ ^"71 TflolH #3^(35) #«*fl m^^tf. ^"71 Tflol 



H ^ ^#^r ^ Tll^lH €^#(40) ^ tf-f 7fi°lH ^€ ^E]AH 

= #(45)0.5. =-o]^14. 

<45> J# 7 ] 2^1 ^ #(28) ^ #(29) ^ #7] Ej^^l ^^Afol« #ofl TflolH 

# o>iH.(50)# ^7l 711 "lill ^ ^-71 ^11 ^15)- 



^(25)£r ofl^tfl, ^ ^jZ^ ^jz]- ^ ^ofl o^fl ^T^C]-. 
<46> £ 17-!: %T-^>^, ^7} aVi^l 7]^:^ ^£ ^crfo} ^]o]H ^##1- 

^Hl ^1^(60)7} $^4. 
<47> ti> £ ^ nflS.e| ^71-1: ^^*>7l ^tb cf^- *J-*goj c 18 ^ 22<H1 Si 



(A) ^ ^ 5]S.^-(B)1- i^-tl-cf. *le]e 71^(10) ^1 JLfJ <3<*(15)°1 ^^x}. 



36-13 



1020030048079 #^ 2003/8/16 

s&7] JL^ <3^(15) ^ ofla.e1>i oJelM^ °!]£)tL ^^ofl ^ gj=^- 3fl= ^^"(18) 
°] ^S^^cf. A oM sfijEL A>^(i8) ^-ofl ^z}- x^l^(20)ol ^^^14. ^A ^3" ^^1 
#(20)£- ^ 100 ifl*l 200A^ ^-^11- M-olH^-ol^.^- ^Sfl-S. o] 

<49> ^-71 ^A ^^1^(20) ^Hl ^5K V (25)* ^H^i, ^ti>^^l a>*1 

A sMl^ ^>^H.(30)1- ^*lt}-. 

<so> 5= 191- ^A ^*<H1 A <M 7}%( io)£] ^lae^ cg<* ^ cg<* 

ofl 3^1^ *l-(28)ol 
<5i> S. 20-§: f-S*}^, 7flolH ^^(35)ol ^J-7l Sl^l^i *(28) iJH H^t*. 

<52> ^ 0 >7l TflolH ^^"(35) 711 °1B ^^-^1 tg^t}-. a o V 7 1 71) olH ^ 

711 °1B #el(40) ^ ^Hf 711 olH ^€ ^BlA>olc ( 4 5)s _ ol^-ol^l ^.a 



^Solrf. oj ^ Al ^dl^ ( a o V 7 1 ^ TllolB ^ #Bl(40)^ #71 ^ <3 ^ 

^ °J^^ BH^€ TllolH ^^>*1 3HHa^. ^"71 H^^j] ^e)A>olc^ ^Vofl 

711 °1B *1-^3#(50)°1 ^^t}-. 

<53> £ 2 1^- ojtiV^ol A>^1 A1Z| ^dfl Aj- 7 ) ^ ego* ^ ^ ojcrf Lll 

<H1 TllolH^ol ^Aj^cl-. 

<54> £ 221- % v ^^^ , ^i^^4 £\n °H(6o)7i- 

<55> 0]$)- ^-Ol, M^o} ^AloH-i-ofl olo^A-1, Sl^l^€ 7llolE ^ 71^1 E 

^ #3H*1 ^Slt}-. A>^1 ^ cJ-Tlll- ^7>Al 
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SlE U=#£ #tt ofl 2.3} 2]St 4 1 ^1^^- ^ 

[^"^^ 5l41 

<56> u]-^- ^-O] -S- ^ofl S^lg, A>^1 ^ ^Afl^^ 711 4 B 

^ #q-g- *H^4. 

<57> ol^ 7^o) t cfTlHl^ 4 5. 4€- <2*H #*fl*Hr ^Efl7> CfS. tJ| o] E 

^Hl ^WiLJL*), #41- -f^tb ^H3* ^ oils. el ^4* 

*r 514. 444, ^84 Jl-^-i- ^Al^ ^ fltj-. 
<58> 4^ 44 ^4, 1^4 ^AHl^- ^^*>^4°V sfl^- 7l# 

£-44 ^^44^ 444 ^-4 ^4 7l*M ^4 44 3? C S < ^^- 

s^-Ei 3H44 ^ «34 HHH 444?11 ^ ^ ^4^ ^ °1 

*m ^ 344. 
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1] 

^7l TflolH ^7l ^# ^1 3l°lB ^VS}-^ ^ # 

31; 

* $>S*Hr #31; ^ 

A J"7l ^ tflofl &M1^€ ^ Tfl^lB ?5tt ^ A oM ^ vflofl #Eflui 

711 °1H ?5ttf ^^}7) ^ #7] 7\}o}^ ^ ^7} 7\) ©IB -f-Alofl 3fl 

2] 

3UiHl &<H>H, ^-71 >i vfl^ -y-71 -i 3MB ^ ^"71 <^^si 

3] 

3U*<H1 &<H*1, ^71 B^l^ TflolH «§^*Hr #31 *H1, 

A o V 7l 71^ >t <g<3 ^ ^ iflofl SfllEL ^3^, 7"H# ^ H A>S)-nV 
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5] 

#eflM € 7ll 0 lB ^att ^ 0 M1 ^#1-* ^*Rr ^^1* d ^wl^>£l, 
6] 

*)1 liHl $x°]*] , ^7) ^ ^ iJH ^s^Afoi c^^- ^^s>^ # 

31* cl ^a^Kr ^ ^lael ^> 

#71 B^il^ 7flo]H « iflcfl 711 °1H ^s)-^ ^1; 

#71 ^^ca^^cg^xfls} 711 °1H ^5f°v ^ofl TllolH^-i: ^*Rr #711; 
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[^^8- 8] 

*)l7iH , ^-71 ifi <3<*j ^ ^ <3<* ^ av 71 ^ Tllo] e 4M1 

^7%H1 Sl^^-i, #7] eMl^ 7flo]H 1-1- # ^Tfl ^ofl > 

^-71 7lJfrS] ^ ^ vfl<Hl ^ iLJl ^5)-^- 

10] 

ill 

^U0*M1 9X°1*] , ^o V 7l H ^ ^ ^7l ^ tflSl ^ 7)1 ©IB ^2ff tfofl 
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12] 

A oM ^ <3<* ^ SJ^# iflofl TllolH ^*Rr #7fl; 

3>S*Hr #711 ; 

^ #31; 

s&7] it ^ 9i ^ iflsj TflojH ^sfnv ^H] 7llolH#^r #711; 

Til 

A oM ^ ^<*<^ >t 7flolH ^£tt ^ ^>7l >t ^ 711 o]E ^2: 

1-1- * ^sfl a>71 5|^#^r *fl 7] #7ll# i^Rr nflS. ±7}- 1£ J§ ^ . 

[^T 1 * 13] 

^12^1 &°H, ^"71 ^ bN^eI € tHo]h f^ff ^ tfl^ 

[^^^ 14] 
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#7l nflSL SI'S BMl^ A)°]^^r S.^}^ 4^r7fl^ v))3.£\ 

5. S. t ^ 

#7l SIS. vflofl ^fl^, ^0_^ <*)<^ ^ ^efl<?l Afojofl ^Aj^ 

^ c §^, #71 *fl^ #ofl tifl ^1^ TllojE Aj-7] ^0_^ j£ cgflo] cgaa 

# #°fl ^#^1 i^s-f^ *>M"^ S^^lr^Eil- ^til^ ?A-=r ^^ 

[^^# 15] 

[31 t 1 * 16] 

[^T 1 * 17] 

## ?2tt ^til^ ^ D)is.ei 

[^T 1 * 18] 

^17-%H1 9X°1*], #71 oflsr) Aj^- AjEJj^c] oflBl ^(selective 

epitaxial growing; SEG) ^*fl *8#£l^ f^jAS. ^lS^ 
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l^tt 19] 

E^^iElt^ tb^Rr ulU f2ftt ^^l^]^ #7fl; 

^741; 

#7] afljEL Aj-ofl in #SJ-b}-§- ^^*>^ #7ll; 

#7l °i<*< ^9] ££el|xl>iE^i eMl^ P}ial *8^Rr #7fl; 

4^7H^ Til °1H ^^*>7i ^-7) eMi^ 4iat °l-g-*H 

^-71 nfls.el't iflsq 7l^* ^l^Rr #7jl; 

#7] ^^s] 4^7H^ eMl^€ TiHB tfl#-gr i^^^r ^"71 n|l 

2.3^ ^ A o v 7l ^ 711 °1B ^nv-l- ^*Rr #7fl; 

^*Rr #741; ^ 
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A o v 7l 4t71]£] nfla.el'iS-i- W tIMH^- ^ ^ iflsj 4^ 

[^T 1 ^- 20] 
21] 

*fll9*<Ml SU^H, A oM nfls.^ €1- ^-Hl ^-^ (threshold) ^<^Hr 

#315 el ^t^Br s-^ «m 
22] 

[^H?-1r 23] 

^119%H1 91°]^ , ^-7) ^r^7l\9} u\}s.^\ 4.^ ^ ^ 9i^2] 4^7flS] B^H 

24] 

^7} ^ B^^l^Ei ^VcHl 5 S}E t§ ^ ^ cf^l^. ^ ^ ti j ^fi- 

fe 53* ^ nflS.e) ^ y o V ^ . 
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I^t 2 -^ 25] 

3l23*<H) 91°]*], #7l ^E)^#-§- ^^Rr #31^, 

<£<3 #31 lift -fi-*] (maintaining)^ #31; 
#71 ^7flSl HM^iE-| #31 oil si ^Hlj^O,^ q ^j-aI 71 

#31; ^ 

#7l ofl a] ^^1: #31 #71 -^E^f^ ^ #311- 

31^ i*} . 

[^n 2 -^ 26] 

€ °iq MHl *g s) jl ; z|-z| e^l^sl 31<3B ^7fl^l v\]5L?J\ >fi 

#7] ^ MHl ^ sl^l^€ 31 <3B 4^7H^1 B 

27] 

3126^-31 &<>M , #7] ^ <3<* ifl^l 31S. el 31°lB-i- ^ #7l <*j<* 

^ «^ 3j<3Hl:^ -^aHI ^^^^ ^ h^o S ^ nils. ±7.}. 
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4] 
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IS. 16] 

50 

50 1 
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20] 
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